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Abstract 
LATE TERTIARY RODENTS FROM THE CATAMARCA PROVINCE, 
ARGENTINA: THE FIELD MUSEUM COLLECTIONS. 
by 
Lee A. Schremp 
The rodents collected in the 1920's by the Marshall Field 
Expedition for the Field Museum of Natural History, 
Chicago, are systematically reviewed and placed within the 
stratigraphic framework established at the time of 
collection. One new genus (Proeuryzygomys) and three new 
species (Abracoma intermedias, Proeuryzygomys diminutiva, 
and Cayiodon (Lelongia) catamarcensis) are proposed. Two 
distinct faunas are recognized corresponding to the 
and Montehermosan Land Huayquerian 
respectively. Several computer programs were 
aid in character analysis. 
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Mammal-bearing rocks of Late Tertiary age occur 
extensively in the precordilleran and piedmont zones of the 
Andes from Columbia in the north to central Argentina in the 
South (Marshall, et al., in press). There have been many 
stratigraphic and paleontologic studies through the region, 
but few have combined both disciplines in a single project 
which included adequate attention to stratigraphic position 
during the collection of fossils. Without this detail, 
neither the biochronology nor fauna! history may be 
adequately understood (Simpson, 1940; Marshall et al., 
1984a). An exception is the sequence from the Catamarca 
Province in northern Argentina (fig. 1) where stratigraphic 
and paleontologic studies were integrated by the Marshall 
Field Paleontological Expedition (Riggs and Patterson, 
193 9). 
The Marshall Field Expedition was led by Dr. 
Riggs and included the German geologist, Dr. 
Elmer 
Rudolf 
Stahlecker. It is the stratigraphy worked out (but never 
published) by Stahlecker that forms the basis for the 
p o s i t i o n i n g o f th e f o s s i 1 s th e n c o 11 e .c t e d ( R i g g s an d 
Patterson, 1939). The specimens collected by the expedition 
were never given other than preliminary identifications 
(Riggs and Patterson, 1939; Marshall and Patterson, 1981). 
1 
2 
The purpose of this paper is to review the systematics of 
the rodents collected by the Marshall Field Expedition and 
~ 
place them within the stratigraphic framework of Stahlecker. 
3 
Figure 1. Map of Argentina showing locations of studied 
sections in the Catamarca Province (A), and referenced areas 
in Mendoza, (B), (type area of the Huayquerian age), Jujuy 
(Esquina Blanca, type Uquian area), and La Rioja (Famatina) 
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The mammal-bearing beds at Catamarca Province, 
Argentina, are part of a north-south trending anticline 
produced during a part of the Andean orogeny (Peirono, 
1959). The base of the Tertiary sequence is, however, 
never directly visible, but it lies in fault contact with 
Precambrian granites and schists, as well as a Cretaceous 
sedimentary sequence (Galvan and Ruiz Huidobro, 1965). 
The stratigraphic terminology of the these beds has 
had a long and confused history. In a time when litho-
stratigraphic, biostratigraphic, and chronostratigraphic 
concepts were not distinguished, Doering (1882) proposed 
the term "Araucano" for a series of mammal-bearing beds in 
Patagonia at the mouth of the Rio 
term to cover other areas he 
Negro. He extended this 
believed to be synchronous, 
including those from the Catamarca Province in northern 
Argentina. This terminology was followed by most 
subsequent workers, who treated the various areas as if 
they were part of a single faunally and 
unique unit (fig. 2). 
stratigraphically 
The "Araucanian" faunas upon which Roverto, Kraglievich 
and the Ameghino brothers based their studies were all 
collected without precise stratigraphic information 
(Marshall and Patterson, 1981), and probably represent a 
mixture from all of the separate units recognized by 
5 
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to unravel this confusion of lithostratigraphic 
nomenclature. Rather the numbered key units of Stahlecker 
are used to place the fossils in · their temporal 
relationships, regardless of the formation from which they 
came. For a more detailed discussion of vertebrate 
biostratigraphic methodology, see Appendix II. 
7 
Figure 2. Historical nomenclatural development for the 
Late Tertiary mammal-bearing beds of the Catamarca Province, 
Argentina. Boundaries are only approximate. (From 
Marshall and Patterson, 1981.) 
Doering F. Ameghino Gon~lez Frenguelli Riggs & J. L. Peirano Galvan & Simpson 
(1882) (1906), Bonorino (1930a, b, Patterson Kraglievich (1956) Huidobro (1974) 
Rovereto (1950) 1937) (1939) (1952) (1965), 
(1914), L. Huidobro 
Kraglievich (1966, 1972) 
(1934) 
Corral Corral Corral 
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Stahlecker (in Riggs & Patterson, 1939). Bodenbender (1924) 
separated the lower unit from Doering•s Araucano and called 
it the "Calchaqueno". The term Calchaqueno is based on a 
sequence of red, continental sediments exposed near 
Famatina in the province of La Rioja (fig. 1). This lower 
unit is often characterized by the locally abundant 
freshwater pelecypod, Neocorbicula stelzneri. 
Stahlecker (in Riggs and Patterson, 1939) recognized 
the "Araucanense" of Doering and the Calchaqui (an 
emendation of Chalchaqueno) of Bodenbender. Additionally, 
he proposed the Chiquimil, which he divided into units A 
and B, lying directly above the Chalchaqui, and the Corral 
Quemado, which lies above the Chiquimil (fig. 3). 
He also identified key units in each of the two limbs 
of the anticline. On the eastern limb, exposed near 
Chiquimil, he numbered the key units with Roman numerals, 
while in the western limb, exposed near Puerta de Corral 
Quemado, he used Arabic numerals. The fossils collected 
were referenced to these key units. 
Subsequent workers (Peirano, 1956; Galvan and Huidobro, 
1965; Ruiz Huidobro, 1972) rejected earlier lithostrati@ 
graphic nomenclature, and each proposed a new set of names 
for the strata. Because neither the name nor the precise 
lithology of the sediments is germane to the 
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attempt is made to unravel this confusion of 
lithostratigraphic nomenclature. Rather than · formations, 
the numbered key uni ts of Stahlecker (fig. 4) are used to 
place the fossils in their temporal relationships. For a 
more detailed discussion of vertebrate biostratigraphic 
methodology, see Appendix II. 
13 
§Ure 4. Top. Stratigraphic section at Chiquimil; strike 
-45° NNE, dip 18°-4S 0 ESE. Bottom. Stratigraphic section 
Puetra de Corral Quemado; strike 40°-45° NNE, dip 18°-260 
W. Sections are not to the same scale. (From Marshall 
d Patterson, 1981.) 
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MATERIALS AND METHODS 
The rodents collected by the Marshall Expedition were 
kindly made available to me by Dr. 
Museum of Natural History, Chicago. 
Turnbull of the Field 
Seventy specimens were 
available for loan. Of the six specimens listed as missing 
by Marshall and Patterson (1981), two (Pl4514 and Pl4433) 
have been located and are part of the seventy specimens 
studied. Each specimen was measured as illustrated in 
figure 5; the actual measurements appear in Appendix I. In 
addition, where there were sufficient specimens to warrant, 
maximum and minimum size ranges, means, and standard 
deviations were calculated. The results of these 
calculations appear with the discussion of each taxon in 
the Systematic Paleontology section. 
15 
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RODENT FAUNAL ANALYSIS 
The results of the biostratigraphic analysis appear in 
figure 6 (see pocket). The rodents have narrow strati-
graphic distributions in both sections; it does not seem 
feasible to subdivide the rodent-bearing strata into zones 
at this time. From Stahlecker's descriptions (in Marshall 
and Patterson, 1981, _p. 44-54), it does not seem that the 
rodent distribution is lithology dependent, nor does it seem 
likely that they were overlooked due to their small size, 
since there are some very small specimens in the collection. 
It may be, though, that modern screen washing techniques 
would extend the r~nges of the taxa. 
Only taxa that had accurate locality information were 
placed in figure 6. There are an additional five species 
collected from the Corral Quemado Formation whose horizon 
is unknown. They are listed in Table I. 
Cabrera (1944) stated that his studies did not support 
the conclusion of Riggs and Patterson (1939) that the 
faunas of the Corral Quemado Formation and the 
"Araucanense" Formation had significant differences in 
their fauna! composition. To test this with the rodent 





were calculated. The Jaccard 
and the Sorensen coefficient is 
2a/(2a+b+c), where a is the number of taxa common to both 
18 
19 
localities and b and c are the number of taxa restricted to 
each locality. In this· case b was Corral Quemado and c was 
Chiquimil. Therefore, a, the number of shared taxa was 4; 
b, the number of tax a unique to Corral Quemado, was 7; and 
c, the number of taxa unique to Chiquimil was 9. 
The Jaccard index yielded • 200 or 20% similarity and, 
conversely, 80% dissimilarity. The Sorensen index, which 
adds emphasis to the shared taxa still only showed • 333 or 
33% similarity and 66% dissimilarity. The conclusion is 
that the rodents of the two sections are more different 
from each other than they are similar. This supports the 
9onclusions of Riggs and Patterson {1939). 
TABLE I 





Orthomycetera (Orthomycetera) sp. 
20 
FAUNAL CORRELATION 
Of the rodents identified from the Chiquimil section, 
all but Caviops are listed as genera occurring in the 
Huayquerian 
previously 
age by Marshall et al. 





indicates a Huayquerian age for the rodents from Chiquimil 
with a range extension for Cayiops. 
Of the rodents identi.fied from the Corral Quemado 
section, all but Dolicayia and Tetrastylus are reported as 
Montehermosan taxa (Marshall, et al., 1984a). Dolicavia was 
previously listed only from the 11 Chapadmalalan" (except by 
Riggs and Patterson, 1939, who listed it in their figure 
for Corral Quemado). Tetrastylus was previously only 
recognized from the underlying Huayquerian. This supports 
a Montehermosan age for the Puerta de Corral Quemado taxa 
with range extensions for Dolicayia and Tetrastylus. 
21 
AGE AND CORRELATION 
Butler, et al. {1984) and Marshall, et al. (1979) 
report potasium-argon and paleomagnetic dating for the 
Catamarca sections (fig. 6). In both cases, the paleo-
magnetic scale is well tied to the radiometric scale. 
The Chiquimil section yielded a 6.02 MA date at unit 
XIX. The bulk of the fauna occurs at this level or below. 
It is asociated with a shift in polarity between units 
XVIII and XIX. This shift correlates with a date of about 
6.1 MA on the standard paleomagnetic scale (Ness, et al., 
1980). 
For the Corral Quemado section, a radiometric date of 
3.55 MA was obtained for unit 29, 4.95 MA above unit 23, 
and 5.30 MA just below unit 20. No fossil rodents were 
collected at Puerta de Corral Quemado below unit 20. This 
brackets the fauna as about 5 MA with a single taxon 
(Pithanotomys macer) occurring at about 3.5 MA. Therefore, 
the Chiquimil fauna dates about 1 MA older that the Puerta 
de Corral Quemado. 
Marshall, et al. (in press) have reported equivalent 
dates from the Huayquerias in west-central Argentina (fig. 
1), the type area for the Huayquerian age (fig. 7). A tuff 
at the top of the Huayquerias Formation itself has a 
radiometric date of 5.8 MA. Therefore, the fauna from the 
Chiquimil section, with its date of 6.02 MA, is 
22 
23 
approximately K-Ar time equivalent to the Huayquerian. 
The rodents from the Puerta de Corral Quemado section 
all come from above unit 19, bracketed between 3.5 and 5.3 
MA. This correlates with the Tunuyun Formation at 
Huayquerias. The type area for the Montehermosan age, the 
sea cliffs at Monte Hermosa, have no tuffs suitable for 
K-Ar dating. However, the Tunuyan and Puerto de Corral 
Quemado areas yeil d the same taxa, in part. Therefore, the 
Montehermosan age is bracketed between 3.5 and 5.5 MA from 
the similar strata that do yield suitable dates. 
In conclusion, the faunas agree with the radiometric 
dating in correlating the Chiquimil section with the 
Huayquerian age and the Puerta de Corral Quemado section 
with the Montehermosan age. 
24 
Figure 7. Correla ti on of South American Land Mammal Ages 
with those of Europe and North America. Included is the 
standard radiometric time scale and Lyellian epochs. * 
epoch/series is after Bergren and Van Couvering (197lt). ** 

































































The dental terminology of Wood and Patterson (1959) 
has been adopted here. Figure 7 illustrates that 
terminology. In general, a flexus/flexid is an indentation 
of the outer enamel ring. If, during wear, it should 
become detached and form an enamel lake, it is called a 
fossette/fossettid. If the indentation should continue 
down the side of the tooth, it is called a stria/ striid. 
Al though homology is implied by using the same name, that 
is an interpretation not always well founded. This may be 
particularly true for the octodontids, where simplification 
is the rule. Whether these simplified flexa are homologous 
to those of the echimyids remains to be proven, even though 
given the same name. 
26 
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Figure ~· Nomenclature of caviomorph cheek teeth. A. 
Right M of Isoroyopotamys affini:f. B. Right m2 of 
Isomyopotamys affinis. C. Right M of Cayiodon (Lelongia) 
catamarcensis n. sp. Anterior is to the left. 
Abbreviations used: AFD- anterofossettid, ALD- anterlophid, 
ATL- anteroloph, ECTD- ectolophid, HF- hypoflexus, HFD-
hypoflexid, HY-hypocone, HYD- hypoconid, ML- metaloph, MLD-
metalophid, MSF- mesofossette, MSFD- mesofossettid, MTF-
metafossette, MTFD- metafossettid, NEL- neoloph, NF-
neofossette, PF-parafossette, PL- posteroloph, PLD-
posterolophid, PR-protocone, PRD- protoconid. Cusp 
homologies cannot be used with the cardiomyids or 
hydrochaerids. Instead, prisms are numbered in Roman 
numerals starting with the anterior-most. The same strategy 
is used with the internal and external sulci, but Arabic 
numerals are used. ES- external sulcus, IS- internal 




























Class MAMMALIA Linnaeus, 1758 
Order RODENTIA Bowdich, 1821 
Suborder HYSTRICOMORPHA Brandt, 1855 
Superfamily OCTODONTOIDEA (Waterhouse, 1839) 
Family OCTODONTIDAE Waterhouse, 1839 
Genus PITHANOTOMYS Ameghino, 1887 
Pithanotomys Ameghino, 1887, p. 2-3 
Type species. Pi thanotomys columnar is Ameghino, 1887, by 
monotypy. 
Diagnosis. Hypselodont teeth shaped like a figure 8, 
composed of two elliptical lobes transversely united by a 
median isthmus. Anteroloph/anterolophid and posteroloph/ 
posterolophid separated from both mesoflexus/mesoflexid and 
hypoflexus/hypoflexid by incomplete enamel. Lobes 
antero-posteriorly compressed with the break in enamel at 
greatest width. Upper tooth lobes of about equal size, 
except M3 which has a larger and antero-posteriorly 
elongated posterior lobe. Lower m
1 and lobes of 
approximately same size; anterior lobe on p 4 and M3 larger 
than posterior. (See fig. 9.) 
29 
30 
Discussion. The diagnoses by Pascual and Ortega Hiojosa 
{ 1966) are good, but are more like descriptions than 
diagnoses. Further, I found some of the characters to be 
variable and not of diagnostic value, or difficult to 
interpret. For example, he states that the incisor alveoli 
of Pithanotomys are large, occupying most of the space 
between the P 4 and the incisors, producing a small 
diastema. Yet Ameghino {1887) lists the diastema space 
from posterior alveolar border of the incisor to the 
anterior alveolar border of the P4 as being 13 mm in the 
type species which is almost equal to the length of the 
tooth row. in addition, some of the characters, like width 
of the hypoflexus, are variable, even on the same specimen. 
The characters that I found to be consistent and unique to 
the genus are listed in the diagnosis. 
Thi s genus is very s i mi 1 a r to Pseudo pl at a e o ID.Y..§.. The 
two can be differentiated by the pattern of enamel breaks. 
Pseudoplataeomys has only two breaks-- on the anterior 
labial and posterior lingual margins of each tooth, while 
Pi thanotomys has four breaks-- on the medial portion of 
each lobe, both anterior and posterior to the hypoflexus/ 







Figure 9. Occlusal 
Anterior to the left. 
pattern of Pi thanotomys similis. 






Pithanotomys macer Ameghino, 1889 
Pithanotomys macer Ameghino, 1888, p. 4 
Pithanotomys columnaris mendocina Marshall and Patterson, 
1981, p. 72, nee Roverto, 1914, p. 221 
Phtoramys pulcher Marshall and Patterson, 1981, p. 
Roverto, 1914, p. 61, partim 
Diagnosis. Characte.rs listed for genus; size range as 
listed in Table II. 
Stratigraphic distribution. Units 21 to 32, Puerta de Corral 
Quemado. 
Referred material: Pl4421, Pl4431, Pl4433, Pl4444, Pl4484, 
Pl4533, Pl5249, Pl5290, Pl5291, Pl5292, Pl5293, Pl5294, 
Pl5295, Pl5296, 
Discussion. There are eight species and subspecies 
described in Pithanotomys. Five species are clearly larger 
than the range of variation found in this collection, and 
one is definitely smaller. The remaining two, Pithanotomys 
similis and £. macer are difficult to distinguish using the 
original descriptions. They are described as being of 
about the same size, but the measurements originally 
published by Ameghino (1888) show Pithanotomys macer to be 
slightly larger. Ameghino differentiated Pithanotomys macer 
from E. similis because the two lobes of each tooth of ~. 
34 
macer were more flattened in the antero-posterior 




and the amount 
not 
of 
visible in the original 
variation in the sample 
from Catamarca shows these to be variable characters. 
Based solely on size, there are two distinct populations 
from Catamarca. The larger is arbitrarily placed in the 
taxon Pithanotomys macer while the smaller is placed in J:. 
similis. The occlusal patterns of both are similar; figure 
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Pithanotomys cf. ~. similis Ameghino, 1888 
Pithanotomys similis Ameghino, 1888, p. 4 
Phtoramys pulcher Marshall and Patterson, 1981, p. 72, ™ 
Roverto, 1914, partim 
Diagnosis. Characters listed for genus; size range as 
listed in Table III. 
Stratigraphic ,distri bu ti on. 
Corral Quemado. 
Referred material. Pl5299. 
Unknown horizon, Puerta de 
Discussion. As discussed above, this species is distin-
guished from Pithanotomys macer largely on the basis of 
size. This species is represented by a single right 
mandibular fragment with part of p4 and complete m1 and m2 • 
It is clearly smaller than the other specimens, but main-
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Genus PSEUDOPLATAEOMYS Kraglievich, 1934 
Plataeomys Ameghino, 1888; nee Ameghino, 1881; fide 
Kraglievich, 1934 
Pseudoplataeomys Kraglievich, 1934, p. 77 
Type species. Pseudoplataeomys formosus Kraglievich, 1934, 
by monotypy. 
Diagnosis. Hypselodont, figure 8 shaped teeth composed of 
two eliptical lobes transversEly united by median isthmus. 
Anteroloph/anterolophid interrupted at anterior-most lingual 
margin; posteroloph/posterolophid may be interrupted at 
posterior-most labial margin. Lobes of about equal size 
3 except P4 and M • P4 with anterior lobe antero-posteriorly 
elongated; M3 with posterior lobe antero-posteriorly 
elongated. Lateral margins flattened. 
Discussion. As noted in the discussion of Pi thanotomys, 
these two genera are very similar. Pseudoplataeomys has 
only one or two breaks in the enamel margin. Pithanotomys 
has four breaks, each on the medial portion of each lobe, 
producing a chevron shaped lateral wall. Pseudo'plataeomys 
has the breaks at the anterior and/or posterior margins 
which produces a blunt, columnar shape to the lateral 
walls. 
40 
Pseudoplataeomys brevis (Roverto, 1914) 
Plataeomys breyis Roverto, 1914, p. 64 
Phtoramys pulcher Marshall and Patterson, 1981, p. 67, ~ 
Roverto, 1914, p. 61, partim 
Diagnosis. Characters as noted for genus. Enamel 
interrupted at both anterior/ labial and posterior/ lingual 
margins (figure 10.) Size ranges as listed in Table IV. 
Stratigraphic distribution. Units XVII to XVIIIb, Chiquimil. 
Referred material. Pl4355, Pl4373, Pl5271, Pl5314, Pl5315, 
Pl5316. 
Discussion. There are four species describ.ed in this genus. 
Pseudoplataeomys formosus Kraglievich, 1934, is clearly 
smaller than the specimens from Catamarca. Pseudoplataeomys 
elongatus (Roverto, 1914) has a r 4 decidedly smaller than 
the M3 , while the reverse is true for the Catamarca 
specimens. Of the two remaining species described, only 
Pseudoplataeomys breyis has the enamel interrupted at both 
places along the margin. The published measurements 
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Pseudoplataeomys innominatus (Roverto, 1914) 
Plataeomys innominatus Roverto, 1914, p. 65 
Phtoramys pulcher Marshall and Patterson, 1981, p. 72, ~ 
Roverto, 1914, p. 61, partim 
Diagnosis. Characters listed for genus. The only enamel 
interruption is at the anterior/labial margin; mesoflexid 
very shallow or absent on p 4 (figure 11.) Size ranges as 
listed in Table V. 
Stratigraphic distribution. Units XVII to XVIIIa, Chiquimil; 
unknown horizon, Puerta de Corral Quemado. 
Referred material. PM1091, Pl4349, Pl5248, Pl5313. 
Discussion. This species can be differentiated from all 
other species of the genus by the single break in the enamel 
and the shallow or absent mesoflexid of the p 4 . 
46 
F i g u r e 1 1 • 0 c c 1 u s a 1 p a t t er n of Pseudo p 1 a ta e '4m y~ 
innominatus. Anterior to the left. A. Upper right P -M • 
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All measurements in millimeters; NP = Not Preserved. 
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Family ABRACOMIDAE Miller and Gidley, 1918 
Genus ABRACOMA Waterhouse, 1837 
Abracoma Waterhouse, 1837, p. 30 
Type species. 
monotypy. 
Abracoma bennetti Waterhouse, 1837, by 
Diagnosis. Hypselodont, no enamel lakes. Upper teeth with 
hypoflexus and mesoflexus; lower teeth with hypoflexid, 
mesoflexid, and metaflexid. Lateral margins sharp and 
pointed. Posterior margin of M3 forming a posterior-labial 
directed peninsula. Mesoflexus posteriorly directed, 
terminating in a sharp point. 
Discussion. This genus has a mosaic of characters with 
upper teeth like the octodontids and lower teeth like the 
echimyids. It can be distinguished from Protabracoma 
Kraglievich, 1927, the only other genus of the family, by 
the sharp, pointed margins found in Abracoroa. The lateral 
margins of Protabracoma are rounded. The upper tee th of 
Protabracoma are very similar to those of Pseudoplataeomys, 
having a rounded mesoflexus that is opposite and 
symmetrical to the hypoflexus. Abracoma has a sharply 
pointed, posteriorly directed mesoflexus. In addition, 
Protabracoma lacks the posterior-labially directed 
peninsula on the M3. 
50 
Abracoma intermedias sp. nov. 
Protabracoma antigua Marshall and Patterson, 1981, p. 67 nee 
Roverto, 1914, p. 66 
Diagnosis. Characters of genus; lobes almost as long as 
wide {figure 12.) Measurements given in Table VI. 
Stratigraphic distribution. 
Rio Santa Maria. 
Units XVII to XX, Chiquimil, 
Holotype • . FMNH Pl4392. Paratype. Pl4339. 
Etymology. This species is intermediate between Abracoma 
sensu stricto and Protabracoma, hence the name intermedias. 
Description of holotype. Almost complete skull lacking the 
incisors and part of the rostrum, plus a right mandible with 
the P4 through m3 
that was originally attached to the skull. 
Teeth typical of genus, hypselodont, composed of two 
triangular lobes for the upper teeth, three for the lowers. 
P 4 has discrete anterior margin with enamel 
interrupted at both labial and lingual margins. Mesoflexus 
wide, partially refilled with cement, with blunt, rounded 
termination; does not penetrate as far as center of tooth. 
Hypoflexus also wide and partially refilled with cement; 
crosses more than half of tooth and partially posteriorly 
directed; terminates in blunt point. Posteroloph complete, 
51 
united to both mesoflexus and hypoflexus without 
interruption. Posterior lobe slightly wider and less 
triangular than anterior; well inflated. 
M1 and M2 same as P4 including enamel interruption at 
anterior labial and lingual margins, but with sharp pointed 
hypoflexus. Anterior lobe of M2 slightly more compressed 
than P4 and M1 . 
same but with even more compressed anterior 
lobe. Posteroloph extended posterio·rly on lingual side 
forming narrow penninsula; margin continous with mesoflexus. 
Lower right mandible with p 4 through m2 in one piece, 
and m3 through the ram us on another, all found originally 
attached to and in articulation position with the skull. 
Only m1 completely preserved. P4 and m3 broken, m2 covered 
with sediment that is cemented harder than the tooth. As in 
all members of the genus, lower teeth composed of three 
approximately triangular lobes with the apex of the 
triangles pointing anteriorly. 
Anterior margin of m1 interrupted at the anterior apex, 
as well as the labial and lingual most points of each 
lophid (see fig. 12). Posterior margin straight, separated 
from the metaflexid by nearly half the length of the 
posterolophid; posterolophid interrupted from hypoflexid. 
52 
Discussion. This species is remarkably similar to 
Abra coma bennetti Waterhouse, 1837, now living in Chile. 
The skull proportions . are virtually identical, including 
the inflated auditory bullae. 
a little more robust in the 
The occipital condyles seem 
new species. The differences 
in den ti ti on are more apparent. The individual lobes of 
each tooth in the new species are more inflated. 
The new species is intermediate between Protabracoma 
and the living species of Abracoma. The upper dentition of 
Protabracoma · is very similar to the octodontid genus 
Pithanotomys-- broadly inflated figure 8 shaped teeth with 
th e e name 1 i n t e r r up t e d at th e mar g i n s • Abra co m_g_ sen s u 
stricto has upper dentition with more triangular shaped 
anterior lobes as well as broad, posteriorly directed 
hypoflexa. Abracoma intermedias n. sp. has the triangular 
shaped anterior lobes and posteriorly directed hypoflexa as 
found in Abracoma sensu stricto, but the lobes are more 
inflated like Protabracoma. 
53 
Figure 12. Occlusal pattern of Abracoma intermedias n. sp. 
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Family ECHIMYIDAE Miller and Gidley, 1918 
Genus PROEURYZYGOMYS gen. nov. 
Type species. Proeuryzygomys diminutiva sp. nov. 
56 
Diagnosis. Small hypselodont lower teeth with hypoflexid, 
mesofossettid and metafossettid on p 4 through m2 . M3 
with 
hypoflexid and mesofossettid, but with metaflexid rather 
than metafossettid. 
Etymology. This genus is named as an older re1ative of the 
modern Euryzygomatomys. 
Discussion. The new taxon is apparently most closely 
related to the modern Euryzygomatomys. One major difference 
is that the new genus has a very broad hypoflexid, where the 
modern genus has a very narrow, constricted one. In the 
fossil taxon, the hypoflexid points nearly medially, with 
only a hint of pointing posteriorly; the modern taxon has a 
very definitely posteriorly pointing hypoflexid. 
The fossettids appear to be the result of isolation of 
flexids rather than from the wear of cones. This can be 
seen on the m2 of the holotype where isolation of the 
mesofossettid is incomplete. ''Cercomys" primitiva Pascual, 
1967, is probably also referrable to this genus. 
57 
Proeuryzygomys diminutiya sp. nov. 
Neophanomys biplicatus Marshall and Patterson, 1981, p. 67, 
11§.Q Roverto, 1914, p. 60 
Diagnosis. Same as for genus (figure 13.) Measurements 
given in Table VII. 
Stratigraphic distribution. Unit XVIIIa, Chiquimil. 
Holotype. FMNH Pl4347 
Etymology. The species name "diminutiva" refers to 
the very small size of this species; about half the size of 
Proeuryzygomys primitiya (Pascual, 1966) from the Chasicoan. 
Description of holotype. 
including p 4 through m3
• 
uninterrupted enamel margin. 
Fragment of a right mandible 
All teeth have complete, 
P4 with well developed hypoflexid; hypostriid continues 
about two-thirds distance from crown to mandible. 
Mesoflexid . visible but not well developed; mesostriid only 
faintly visible, well developed portion continues about one 
tenth distance from crown to mandible; no mesofossettid. 
No metaflexid; metafossettid present but very small and 
indistinct. 
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M1 with well developed hypoflexid; hypostriid 
continues to mandible. Mesoflexid and mesostriid as in P 4 ; 
mesofossettid and metafossettid prominent; no metaflexid or 
metastriid. 
M2 also with well developed hypoflexid; hypostriid 
continues broadly open to mandible. Mesoflexid and 
mesostriid as in p 4 • Mesofossettid broader and deeper than 
in m1 • Metaflexid present, no metastriid; metafossettid 
open and attached to metaflexid, but distinct from it. 
M
3 
hypoflexid and hypostriid most broad and well 
developed of all, continues to mandible. Mesoflexid mere 
notch, no mesostriid. Mesofossetid large, openly attached 
to mesoflexid; fills almost all of space between anteroloph, 
mesoflexid, and hypoflexid. Metaflexid broadly open, 
abutting hypoflexid; metastriid continues about one-third 
distance from crown to mandible. 




Discussion. This new taxon is most similar to 
Proeuryzygomys primi tiya (Pascual, 1967). The difference 
is almost entirely size. Proeuryzygomys primitiva is nearly 
twice the size of ~. diminutiya. In addition, on the m2 the 
the metaflexid closes first in wear on Proeuryzygomys 
diminu ti ya, while on J:. 
that closes first. 
primitiva, it is the mesoflexid 
Phtoramys Ameghino, 1887, the genus in which Marshall 
and Patterson (1981) placed this specimen, is an octodontid 
with the fossettids being formed from the mesoflexid and 
hypoflexid, hence the fossettids are in a line 
perpendicular to the axis of the tooth row. In the new 
taxon, the fossettids are formed from the mesoflexid and 




gen. et sp. 
Occl us al pat tern of Proeuryzygomys diminu tuva. 
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Proeuryzygomys diminutiva gen. et sp. nov. 
Length 
Width 
Length Tooth Row 
Height at P/4 
















Family MYOCASTORIDAE Miller and Gidley, 1918 
Genus ISOMYOPOTAMUS Roverto, 1914 
63 
(?) Paramyocastor Ameghino, 1904; fide Marshall and 
Patterson, 1981 
Isomyopotamus Roverto, 1914, p. 132 
Type species. 
monotypy. 
Isomyopotamus affinis Roverto, 1914, by 
Diagnosis. Brachydont teeth with anteroflexus, mesoflexus, 
metaflexus, and hypoflexus. All but hypoflexus wear to 
fossetts or fossettids. Only M2 has a fourth fossette, 
the neofossette. 
Discussion. Paramyocastor was originally described as a 
Santacruzian taxon (Ameghino, 1904). Wood and Patterson 
(1959), citing a personal communication from Kraglievich, 
state that it is not Santacruzian, but Montehermosan. 
Marshall and Patterson (1981), citing Wood and Patterson's 
1959 paper, synonomize Paramyocastor with Isomyopotamus. 
Wood and Patterson never actually synonomized either taxon. 
From Ameghino's original description, it is impossible to 
make a definitive statement. Since I have not seen any 
material definitely referable to Paramyocastor; since Wood 
and Patterson did not synonomize the two taxa, merely 
admitting the possibility that Paramyocastor may be the 
64 
same age as Isomyopotamus; and since Pascual and Ortega 
Hinojosa ( 1966) recognized Isomyopotamus as a valid genus, 
I, for now, follow Pascual and Ortega Hinojosa (1966) and 
use Isomyopotamus as the valid name. 
65 
Isomyopotamus affinis Roverto, 1914 
Isomyopotamus affinis Roverto, 1914, p. 132-134 
Paramyocastor diligens Marshall and Patterson, 1981, p. 72, 
(?) nee Ameghino, 1889, p. 135 
Diagnosis. Same as for genus (figure 14.) Measurements as 
given in Table VIII. 
Stratigraphic distribution. 
Quemado. 
Unit 21, Puerta de Corral 
Refferred material. Pl4418, Pl4432. 
Discussion. According to Roverto (1914, p. 132), Myopotamys 
[=the extant Myocastor] diligens of Ameghino is a composite 
species. The speci·men figured by Ameghino ( 1889, pl. x, 
fig. 26 & 27) is suposedly a true Myocastor, while the 
others Roverto believed to belong to his new genus. Until 
the type material of Ameghino can be examined, Roverto's 
analysis will have to stand. 
The specimens from Catamarca agree well with the 
descriptions of Roverto. Rover to' s taxon came from Monte 
Hermosa along the Atlantic coast of Argentina. The 
measurements given by Roverto approximate those of the 
Catamarca specimens. One difference appears to be in the 
number of fossettes on the P4 and M1 • These differences I 
66 
attribute to wear as it is clear that at least one of the 
additional fossettes on the type specimen is due to the 
closure of the hypoflexus. Since the only real differences 
appear to be due to wear, I place the Ca tamarca specimens 
in the same taxon as the Monte Hermosan. 
67 
Figure 14. Occlusal pattern of Isomyopotamus affinis. 
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Superfamily CHINCHILLOIDEA (Bennett, 1833) 
Family CHINCHILLIDAE Bennett, 1833 
Genus LAGOSTOMOPSIS Kraglievich, 1926 
Lagostomus Ameghino, 1883, ~ Brookes, 1828, partim 
Viscaccia Ameghino, 1898, etc.; Roverto, 1914; Kraglievich, 
1926; .Il.§.Q Oken, 1816 
Lagostomopsis Kraglievich, 1926, p. 49 
Type species. Viscacia euplasia Ameghino, 1908, p. 425 by 
subsequent designation herein. 
Diagnosis. Humerous with a supra trochl ear foramen and a 
canalis entepicondyloideus. 
Discussion. As earlier stated, the diagnoses by Pascual 
and Ortega Hinojosa(l966) are really descriptions. The 
dental and cranial differences discussed by him are 
proportional differences 
only consistently unique 




to evaluate. The 
could find in his 
of the humerous. 
Unfortunately, since there were no associated post-cranial 
bones collected with the Catamarca specimens, I cannot 
determine whether the foramen on the humerous is present or 
absent. Therefore, since Kraglievich placed the species to 
Which I have assigned the Catamarca specimens in his new 
taxon when proposed, I follow suit. 
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Pascual and Ortega Hinojosa (1966) designated 
Lagostomus antiguus Ameghino, 1883, as the type of 
Lagostomopsis. The rules of nomenclature, however, state 
that a designated type species must be one of those 
originally listed by the founding author [I.C.Z.N. Art. 
68(a) and 68(a.i)]. The original taxa available for 
designation, therefore, are Lagostomus spicata Ameghino, 
1888, and "Visccacia" euplasia Ameghino, 1908. 
Lagostomopsis euplasius (Ameghino, 1908) is selected as 
type because it appears in the original table of 
measurements used by Kraglievich to . establish his new 
:. :i . 
taxon. 
72 
Lagostomopsis pretrichodactylus (Roverto, 1914) 
Vicaccia pretrichodactyla Roverto, 1914, p. 73 
Lagostomopsis pretrichodactyla (Rover to, 1914) Marshall and 
Patterson, 1981, p. 65 
Diagnosis. Very deep palate, enamel blades through molars 
about 60° to axis of palate (figure 15.) Measurements given 
in Table IX. 
Strati graphic distribution. Unit XVIIIa, Chiquimil; 
unknown horizon, Puerta de Corral Quemado. 
Refferred material. Pl4352, Pl4540, Pl5252, Pl5253, Pl5268. 
Discussion. The assignment of this species to Lagostomopsis 
is subjective. As noted above, the genus is diagnosed by 
the structure of the humerous, which is not preserved in 
any of the specimens at hand. Dentally, however, this 
species is very similar to Lagostomopsis euplasius, the 
type of the genus. The only character I could see to 
distinguish the two is the angle of the enamel blades. In 
Lagostomopsis pretrichodactylus the blades lie approximately 
60° to the palatal axis, while those of L. euplasius lie at 
approximately 45°. 
73 
Lagostomopsis angulata (Roverto, 1914) and k· insolita 
(Roverto, 1914) are not synonomus with ~ pretrichodactylus. 
The palatal structure (as can be seen by the photographs 
published by Roverto) of each taxon is unique. 
74 
Figure 15. Occlusal pattern 
pretrichodactylus. A. Upper left. B. 
of Lagostomopsis 
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Family DINOMYIDAE Alston, 1876 
Discussion. For a modern summary of the relationships 
within the Dinomyidae, see Mones, 1981. 
Genus TETRASTYLUS Ameghino, 1886 
Tetrastylus Ameghino, 1886, p. 46 
Type species. Megamys leavigatus Ameghino, 1885, by 
subsequent designation (?) Pascual and Ortega Hinojiosa 
(1966). 
Diagnosis. Like Dinomys but with simpler M3 composed of 
five progressively smaller lobes whose anterior borders 
curve progressively more posteriorly. 
Tetrastylus laeyigatus (Ameghino, 1885) 
"Megamys?" laeyigatus Ameghino, 1885, p. 31 
Jetrastylus laeyigatus Ameghino, 1886, p. 47 
79 
Tetrastylus diffissus Riggs and Patterson, 1939, p. 151, ~ 
Ameghino, 1886, p. 47. 
Tetrastylus sp. Marshall and Patterson, 1981, p. 67 
Diagnosis. Lower teeth taper slightly anteriorly. Antero-
f l exid open enough to be partially refilled with cement 
(figure 16.) Measurements given in Table X. 
Stratigraphic distribution. Unit XIV, Chiquimil. 









Ameghino (1886) for Tetrastylus 
diffissus was described as being 
0 f I.. laeyigatus. The upper 
dentition of Tetrastylus laeyigatus remains undescribed. 
From the specimens at hand, Tetrastylus laeyigatus differs 
from i. intermed~ by having teeth of the same length, but 
notice bly narrower width. 
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Figure 16. Occlusal pattern of Tetrastylus laeyigatu.s.. 
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Tetrastylus aff. T. intermedias Roverto, 1914 
Tetrastylus intermedias Roverto, 1914, p. 69; Marshall and 
Patterson, 1981, p. 73. 
Diagnosis. 
Table XI. 
Characters of genus (figure 17); size given in 
Stratigraphic distribution. 
Puerta de Corral Quemado. 
Unit XX, Chiquimil; Unit 21, 
Refferred material. Pl4514. 
Discussion. The specimens from Catamarca differ from those 
described by Roverto in being slightly larger and having a 
different shape to the posterior- most ·cusp on the M3. 
Tetrastylus intermedias seems to have a groove from the 
posterior margin of the third cusp to the anterior margin 
of the fourth cusp on the M3 that is missing on the 
Catamarca specimens. In addition, the posterior margin of 
the third cusp is nearly straight in Tetrastylus 
intermedias while it is quite curved in the Catamarca 
specimens. The last cusp is round in the Catamarca 
specimens while it is flattened in Tetrastylus ~ntermedias. 
The Catamarca specimens look more like "Tetrastylus 
giganteus" figured by Roverto, but are much smaller than 
the pub 1 i shed dimensions of Ame g hi n-o ( 1 9 0 4 ) • Whether the 
84 
specimen figured by Roverto is really Tetrastylus giganteus 
remains to be demonstrated. In the mean time, since the 
Catamarca specimens are more nearly the size of Tetrastylus 
intermedias, that is the name applied. 
85 
Figure 17. Occlusal 
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Genus TELICOMYS Kraglievich, 1926 
Tetrastylus Ameghino, 1904; Roverto, 1914, partim; .ruLQ. 
Ameghino, 1886 
Telicomys Kraglievich, 1926, p. 126 
Type species. Tetrastylus giganteus Ameghino, 1904, by 
original designation. 
Diagnosis. Large tetrastyliid with wider but less high 
occiput; palate continuing farther posteriorly than the 
palate of Tetrastylus; incisors proportionately wider than 
molars. 
89 
Telicomys giganteus ( Ameghino, 1904) 
Tetrastylus giganteus Ameghino, 1904, p. 254; Roverto, 1914, 
p. 138, Riggs and Patterson, 1939, p. 151. 
Tetrastylus montanus Roverto, 1914, p. 71, ? fil..Q Ameghino, 
1891, p. 94 
Carlesia sp. Marshall and Patterson, 1981, p. 69 
Diagnosis. 
Table XII. 
Characters of genus (figure 18); size given in 
Stratigraphic distribution. Unit XX, Chiquimil. 
Refferred material. Pl4388. 
Discussion. There 
genus, Telicomys 
are only two species described for 
giganteus ( Ameghi no, 1904) and 
the 
.I.. 
gigantissimus Ameghino, 1908. The principle difference 
between the two is size. Both are well illustrated by 
Roverto ( 1914). The Catamarcan specimens agree well with 
the measurements published by Ameghino (1904) for Telicomys 
giganteus. 
Tetrastylus montanus of Roverto (1914, p. 71) is 
problematic. It was originally described by Ameghino (1891) 
soley on the basis of an incisor from Catamarca. Rover to 
believed he had equivalent material, also from Catamarca, 
but which lacked the incisor. The measurements of the 
90 
molars he published agree well with the specimens in the 
Field Museum. Part of the problem is that even if the 
taxon described by Ameghino is the same as that of Roverto, 
only its lower dentition is known, while Telicomys giganteus 
is known largely on the basis of skulls; the measurements 
of the molars, however, are nearly the same. If the two 
are synonomous, Tetrastylus montanus has priority. Mones 
( 1981) recognized montanus as a valid species of the genus 
Tetrastylus. 
91 
Figure 18. Occlusal pattern of Telicomys giganteua. 
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Superfamily CAVIOIDEA (Waterhouse, 1839) 
Family CAVIIDAE Waterhouse, 1839 
Subfamily CAVIINAE (Waterhouse, 1839) 
94 
Diagnosis. Palate complete through anterior border of M3 • 
Genus CAVIOPS Ameghino, 1908 
Cayia Ameghino, 1888, ™ Pallas, 1766 
Orthomyctera Ameghino, 1889, partim 




Cayiops chapadmalalensis Ameghino, 1908, by 
Mesoflexus broad, shallow; qypofl.exus deep, 
partially refilled with cement. Axis of hypoflexus and 
mesoflexus in approximately same plane. Isthmus connecting 
two lobes well developed. Posteroloph on M3 greatly 
elongated. 
Cayiops rigens (Ameghino, 1888) 
Cayia rigens Ameghino, 1888, p. 12 
95 
Orthomycetera rigens (Ameghino, 1889), p. 219; Riggs and 
Patterson, 1939, p. 151. 
Drthomycetera andina (Rover to, 1914), Marshall and 
Patterson, 1981, p.67, ~ Roverto, 1914 
Diagnosis. Characters as noted for genus (figure 19); size 
as noted in Table XIII. 
Stratigraphic distribution. Units XVII to XVIIIa, Chiquimil. 
Refferred material. Pl4337, Pl4343, Pl4370, Pl4463, Pl4464. 
Discussion. The assignment of this species to the genus 
Cayiops is based largely on the dental outlines given by 
Pascual and Orteia Hinojosa (1966, pl. LI). The figures of 
Cayia rigens produced by Ameghino (1888) and the sizes 
published at the same time are very similar to those of the 
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Anterior to Occlusal pattern of Cayiops rigens. · 
















Table of Measurements 




































Genus PALEOCAVIA Am~ghino, 1889 
Cayia Ameghino, 1888, .rutQ. Pallas, 1766 
Paleocayia Ameghino, 1889, p. 231 
Type species. Cavia impar Ameghino, 1888, by subsequent 
designation Ortega Hinosa, 1962, fide Pascual and Ortega 
Hinojosa, 1966. 
Diagnosis. Mesoflexus broad, 
partially refilled with cement. 
shallow; hypoflexus deep, 
Axis of hypoflexus shifted 
anteriorly relative to the axis of the mesoflexus such that 
mesoflexus begins almost where hypoflexus ends. Isthmus 
connecting two lobes very narrow. 
elongated. 
Posteroloph greatly 
Discussion. I have been unable to locate a reference to 
"Ortega Hinojosa, 1962". He has a 1961 paper referenced by 
Pascual and Ortega Hiniojosa (1966) [Ortega Hinojosa, 1961 
in Literature Cited, this papaer], but there is no type 
designation for Paleocavia in it. 
Paleocayia impar (Ameghino, 1888) 
Cayia impar Ameghino, 1888, p. 11 
Paleocayia impar Ameghino, 1889, etc.; Roverto, 1914 
Paleocayia sp. Marshall and Patterson, 1981, p. 73 
100 
Diagnosis. Characters listed for genus (figure 20); size as 
listed in Table XIV. 
Stratigraphic distribution. 
Quemado. 
Unit 21, Puerta de Corral 
Refferred material. Pl4426, Pl4430. 
Discussion. There are five species of Paleocayia described, 
only one of which is adequately il 1 us tra ted. They where 
all described by Ameghino, and all but one were described 
at the same time. The only published criterion for 
distinguishing them is size. The Catamarca specimens 
appear to be in the size range of Paleocavia irnpa£ • 
• 
101 
Figure 20. Occlusal pattern of Paleocavia impar. 
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All measurements in millimeters. 
Genus DOLICAVIA C. Ameghino, 1916 
Dolichotis Ameghino, 1908, ~ Desmarset, 1820 




Dolichotis miniscula Ameghino, 1908, by 
Diagnosis. The two p4 anterior prisms of about the same 
size. Mesoflexus narrow, 
partially refilled with cement. 
shallow; hypoflexus deep, 
Axis of hypoflexus shifted 
anteriorly relative to the axis of the mesoflexus such that 
mesoflexus begins where hypoflexus ends. Isthmus connecting 
two lobes moderately narrow. Posteroloph greatly elongated. 
Posterior portion of mesoflexus missing, joining directly 
to posterloph. 
105 
Dolicayia miniscula (Ameghino, 1908) 
Dolichotis miniscula Ameghino, 1908, p. 425; Rover to, 1914, 
p. 200 
Dolicavie miniscula c. Ameghino, 1916, p. 283 
Orthomycetera rigens Marshall and Patterson, 1981, p. 73, 
lll1.Q Ameghino, 1888 
Diagnosis. Same as for genus (figure 21); measurements 
listed in Table XV. 
Stratigraphic distribution. 
Corral Quemado. 
Unknown horizon, Puerta de 







one species described for the 
Catamarca specimens are only 







to· the left. 
pattern of policavia 
A. Upper right. B. 
miniscula. 
Lower right 
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Subfamily DOLICHITINAE Pocock, 1922 
Diagnosis. Palate very short, not continuing to anterior 
alveolar border of M3. 
Genus ORTHOMYCETEHA Ameghino, 1889 
Cayia Ameghino, 1888, .rutQ. Pallas, 1776, partim 
Dolichotis Ameghino, 1888, .IULQ. Desmarest, 1820, partim 
Orthomycetera Ameghino, 1889, p. 218 
Type species. Orthomycetera lata Ameghino, 1889, by 
subsequent designation of Pascual and Ortega Hinojosa 
(1966). 
Diagnosis. Mesoflexus very broad, shallow; hypoflexus deep, 
partially refilled with cement. Axis of hypoflexus and 
mesoflexus in approximately same plane. Isthmus connecting 
the two lobes narrow. 
anterolophid. 
Posteroloph greatly elongated as is 
Discussion. This genus is similar to Cayiops but differs 
in having the two prism more inflated and the mesoflexus 
even less prominent. In addition, the palates of the two 
place them in different subfamilies. 
l . 110 
Subgenus Orthomycetera sensu stricto 
Orthomycetera (Orthomycetera) andina (Roverto, 1914) 
Dolichotis andina Roverto, 1914, p. 58 
Orthomycetera andina (Roverto, 1914), Marshall and Patterson 
1981, p. 68, partim 
• 
Diagnosis. Characters of genus (figure 22); size as listed 
in Table XVI. 
Stratigraphic distribution. Unit XVII, Chiquimil. 
Refferred material. PM1094. 
Discussion. As has been the case with many of the tax a 
described early this century, there are few adequate 
illustrations. The differences between species of a genus 
are most often of size. Only orie specimen from Catamarca 





Occlusal pattern of Orthomycetera 
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Orthomycetera (Orthomycetera) sp. 
Or thomyce te ra rigens Marshall and Patterson, 1981·, p. 7 3, 
..rutQ. Ameghino, 1888 
Diagnosis. Occlusal pattern as illustrated (figure 23); 
Size 1.5 times Orthomycetera andina (Table XVII). 
Stratigraphic distribution. 
Corral Quemado. · 
Unknown horizon, Puerta de 
Refferred material. Pl5250. 
Discussion. With most of the Ameghino species of 
Orthomycetera being unillustrated and now 
several genera, it is difficult to place 







appears to me to require its placement in the genus 
Cayiops. To differentiate the remaining, even more poorly 
illustrated species solely on the basis of size seems to be 
folly. Until type material can be accessed, this specimen 
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Subgenus PRODOLICHOTIS Kraglievich, 1932 




Characters of Orthomycetera, but two to three 




on the basis 
differentiated from the 
bf size. Kraglievich 
Discussion. 
proceeding 
originally proposed it as a genus; Pascual and Ortega 
Hinojosa (1966) synonymized it with Orthomycetera. There 
seems to be a gap in size range between Orthomycetera and 
Prodolichotis such that it may be a valid genus. For now, 
since the only differentiating character is size, I place 
1 t as a subgenus of Orthomycetera. 
119 
Orthomycetera (Prodolichotis) prisca (Roverto, 1914) 
Dolichotis prisca Roverto, 1914, p. 60 
Prodolichotis prisca (Roverto, 1914), Kraglievich, 1932, 
p. 214 
Paleocayia sp. Marshall and Patterson, 1981, p. 68 
Prodolichotis prisca Marshall and Patterson, 1981, p. 68 
Diagnosis. Size similar to Dolichotis with dental pattern 
of Orthomycetera (figure 23, Table XVIII). · 
Stratigraphic distribution. 
Chiquimil. 
Units XVII to XVIIIa, 





Occlusal pattern of Orthomycetera 
prisca. Anterior to the left. Lower right 
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Subfamily CARDIOMYINAE Kraglievich, 1930 
Diagnosis. M3 with at least four lobes; palate entire. 
Genus CARDIOMYS Ameghino, 1885 
Cardiomys Ameghino, 1885, p. 57 
~rocavia Ameghino, 1885, p. 64, .nrul Storr, 1780 




Cardiomys cayinus Ameghino, 1885, by 
Diagnosis. M3 with four prismatic lobes, the posterior-most 
with a rounded accessory cusp. 
124 
Cardiomys cavinus Ameghino, 1885 
Cardiomys cayinus Ameghino, 1885 
Cardiomys ameghinorum Marshall and Patterson, 1981, p. 73, 
nee Roverto, 1914, partim 
Diagnosis. Characters of genus; accessory cusp prominent, 
well rounded (figure 25); measurements listed in Table XIX. 
Stratigraphic distribution. 
20, Puerta de Corral Quemado; 
Unit XVIIIa, Chiquimil; Unit 
Refferred material. 14372, Pl4513, Pl5251. 
Discussion. This species differs from Cardiomya ~meghinorum 
in the development of the accessory cusp and in size. The 
accessory cusp on the M3 of Cardiomys ameghinorum is small 
and flattened while that of _k. cayinus is inflated and 
rounded. In addition, Cardiomys cayinys is about 30% 
smaller than _k. ameghinorum. 
125 
Figure 25. Occlusal pattern or
3
cardiomys cavinus. Anterior 
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Genus CAVIODON Ameghino, 1885 
Cayiodon Ameghino, 1885, p. 65 
Diocartherium Ameghino, 1888, p. 10 
Xenocardia Pascual and Bondesio, 1963, p. 43 
128 
Type species. 
mono ty py. 
Cayiodon mul tiplicatus Ameghino, 1885, by 
Diagnosis. M3 with five or more major prismatic 




Discussion. Diocartherium was founded on a single P4 • 
When the entire tooth row was 
be a Cayiodon (Rover to, 1914, 
discovered, 
p. 139). 
it was found to 
Xenocardia was 
described as a member of the subfamily Cardiatheriinae, 
family Hydrochoeridae (Pascual and Bondesio, 1963). Its 
tooth structure, however, clearly shows it to be the same 
as Cayiodon. The genus Cayiodon shares many characters in 
common with the Hydrochoeridae, includi .ng the shape of the 
auditory region and basicranial area in general. The 
dental characters shared 
and deepening of the 
transitional between 
Hydrochoeridae. 
include mul tiplica ti on of 
sulci. It is in many 





Subgenus LELONGIA Kraglievich, 1930 
Cayiodon {Lelongia) Kraglievich, 1930, p. 180 
Type species. Cayiodon (Lelongia) paranensis Kraglievich, 
1930, by monotypy. 
Diagnosis. Six complete lobes with a seventh accessory 
lobe on the M3. 
130 
Caviodon (Lelongia) catamarcensis sp. nov. 
Cardiomy§ ameghinorum Marshall and Patterson, 1981, ~ 
Roverto, 1914, p. 56, partim 
Diagnosis. M3 with sixth prismatic lobe nearly equal in 
size to the fifth; no labial sulci separating last three 
lobes; isthmus connecting last three lobes well developed 
· (figure · 26). Measurements given in Table XX. 
Stratigraphic distribution. Unit XX, Chiquimil; Unit 23, 
Puerta de Corral Quemado. 
Holotype. Pl4457. Paratypes. Pl4491, Pl4434, Pl5287. 
Etymology. The species name "catamarcensis" is from the 
Catamarca Province of northwest Argentina where the 
specimens was collected. 
Description of holotype. Complete skull missing .only parts 
of both zygomatic arches and post-orbital bars. 
broken off at alveoli; both P4 partially crushed• 
entire, coming posteriorly to third lobe of M3 • 
Incisors 
Palate 
M1 and M2 same shape with the M2 slightly larger; each 
composed of two heart-shaped prisms separated by a very 
deep hypoflexus. Anterior margin of hypoflexus bends 
posteriorly, approaching the straight anterior margin. 
Both margins continue in parallel almost to the labial 
' 131 
margin of the tooth, leaving only a narrow isthmus of 
dentine connecting the two lobes. Paraflexus and 
mesoflexus deep and narrow, continuing into the center of 
the tooth. Metaloph inflated, . pushing farther labially 
than the rest of the tooth margin. 
First two lobes of M3 2 and M without the 
inflated metaloph. Third and fourth lobes like the first 
two, but with progressively shallower labial sulci which 
remain narrow. Fifth, sixth, and seventh lobes all lack 
labial sulci and are united by broader isthmuses. Fifth 
lobe about same size as first four; sixth and seventh 
progressively smaller. First lingual sulcus same shape as 
and second has straight margins; third and fourth 
are opposite, having the posterior margin bending 
anteriorly toward the anterior margin; fifth and sixth 
lingual sulci taper equally together and curve anteriorly. 
Seventh lobe about half the size of the others. 
Discussion. The paratypes are all mandibles from Corral de 
Puerto, while the holotype is a skull from Chiquimil. 
Since there seems to be little correlation in species 
content between the two localities, they may not be the 
same species. On the other hand, Cardiomys ameghinorum is 
found at both localities. The mandibles definitely belong 
to the genus Cayiodon and there is no evidence that they 
132 
are different species. For the present, they are assumed 
to be the same species. 
Cayiodon ( Lelongia) catamarcensis n. sp. is very 
similar to ,k. LL..) paranensis Kraglievich, 1930. The new 
species is larger, lacks the labial sulci on the last three 
1 o bes, and has a much narrower lingual su1 cus be tween the 
sixth and seventh lobes. 
133 
Figure 26. Occlusal 
.catamarcensis n. sp. 
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A P P E N D I C E S 
136 
TAXON 
Orthomyqetera (D ) 1 ..i..• pc sea 
Cavioo:s rhea~ 
Caviop:i rheas 
Abracoma intermedias n. sp. 
Abracoma intermedias n. :sp. 
Caviop:s rigea:i 
APPENDIX I 
LIST OF THE SPECIMENS FROH THE FIELD MUSEUM OF NATURA~ HISTORY 
INCLUDING MEASUREMENTS AND OTHER PERTINENT DATA 
NUMBER l 2 3 4 5 6 7 8 9 10 ll 
Pl4336 L R 5.50 4.50 5.50 4.70 5.80 4.50 0.00 0.00 XVII 
Pl4337 0 R 3.20 2.60 3.10 0.00 0.00 0.00 0.00 
1
0.00 XVII 
Pl4337 U L 2.70 2.40 3.00 2.80 0.00 0.00 4.90 0.00 XVII 
Pl4339 U R 0.00 2.30 2.70 2.80 2.70 2.80 Q.00 0.00 XVII 
Pl4339 U L 0.00 2.40 2.70 2.80 2.70 2.80 0.00 0.00 XVII 
Pl4343 L R 2.70 2.40 3.20 2.60 3.30 2.70 3.40 2.50 XVII 
12 13 H 15 
o.oo o.oo 12.80 o.oo 
o.oo o.oo o.oo o.oo 
o.oo o.oo o.oo o.oo 
o.oo o.oo o.oo o.oo 
o.oo o.oo o.ob o.oo 
o.oo 12.50 10.00 10.50 














Abracoma intermedias n. sp. 
Abracoma intermedias n. sp. 
Abraqoma 1ntermed1as n. sp. 
Pl4349 U L 3.00 2.70 2.70 2.50 2.60 2.40 0.00 0.00 XVIIIb 0.00 0.00 0.00 0.00 
Pl4352 U L 0.00 0.00 3.50 5.30 3.70 5.30 6.40 5.20 XVIIIa 0.00 0.00 0.00 22.30 
Pl4352 U R 3.80 5.30 3.70 5.30 3.70 4.90 6.40 5.20 XVIIIa 0.00 0.00 0.00 22.30 
Pl4355 L R 0.00 O.oo 2.70 2.40 2.70 2.40 2.70 2.10 XVI!Ib 0.00 0.00 0.00 0.00 
Pl4370 U R 0.00 0.00 4.00 3.50 4.00 3.50 5.00 3.40 XVIIIb 0.00 0.00 0.00 0.00 
Pl4370 U L 4.20 3.30 3.80 3.60 3.90 3.40 5.30 3.70 XVIIIb 0.00 15.70 0.00 0.00 
Pl4372 L R 9.10 4.40 7.30 5.00 6.80 5.50 0.00 5.50 XVIIIb 0.00 0.00 22.60 22.50 
Pl4373 U R 2.30 2.10 2.50 2.10 0.00 0.00 0.00 0.00 XVIIIb 10.90 0.00 16.00 0.00 
Pl4373 U L 2.50 2.10 2.50 2.20 2.30 2.00 2.00 l.70 XVIIIb 11.60 0.00 15.50 0.00 
P14373 L R 2.70 1.70 2.50 2.10 2.30 2.30 2.30 2.00 XVIIIb 0.00 9.50 10.70 l0.30 
Pl4373 L L 2.70 l.70 2.50 2.10 2.40 2.30 0.00 0.00 XVIIIb 6.00 0.00 10.00 0.00 
Pl4388 L L o.oa a.a 12.4 13.0 13.5 13.oa o.o 12.sa xx 
Pl4388 L R 0.00 O.O 12.0 12.l 14.l 12.9 0.00 0.00 XX 
Pl4392 U R 2.80 2.20 2.80 2.40 2.80 2.40 3.10 2.30 XX 
Pl4392 u L o.oo o.oo 2.10 2.50 2.so 2.40 3.20 o.oo xx 
Pl4392 L R 0.00 0.00 3.10 2.20 3.20 2.30 0.00 0.00 XX 
o.oo o.oo o.oo o.oa 
o.oo o.oo o.oo o.aa 
o.oo 11.20 14.70 15.00 
o.oo ll.10 14.20 ls.oa 


















Cayiodon (Lelongia) catamarcensis n. sp. 
Pithanotomy= macer 
Pitbanotomys macec 
Cayiodon (Lelongia) catagarcensi= n.sp. 








Pl4418 U R 4.20 3.90 4.50 4.90 5.30 4.60 4.60 4.40 NHCQ 
P 14 418 tJ L 4 • 4 0 3 • 9 0 4 . 6 0 0 • O.O 5 • 3 0 4 • 5 0 4 . 6 0 4 • 3 0 H H C Q 
Pl4418 L R 5.30 3.80 5.20 4.20 6.00 5.00 6.00 4.90 NHCQ 
Pl442l U R 3.70 2.70 2.TO 2.60 0.00 2.50 0.00 0.00 21 
Pl4421 U L 0.00 0.00 2.70 2.60 2.80 2.50 0.00 0.00 21 
Pl4426 U L 4.20 3.20 3.60 3.50 3.80 3.40 5.50 3.90 19+ 
Pl4426 U R 4.40 3.60 4.00 3.70 4.00 3.50 5.40 3.20 19+ 
Pl4430 U L 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21 
Pl4430 U R 0.00 0.00 0.00 0.00 0.00 0.00 4.80 3.00 21 
Pl4431 U R 3.70 3.00 3.20 2.90 2.90 2.80 3.10 2.80 21 
Pl4431 U L 3.70 3.00 3.10 2.80 2.90 2.80 0.00 0.00 21 
Pl4432 U R 0.00 0.00 4.10 4.20 0.00 0.00 0.00 0.00 21 
Pl4433 U R 3.40 3.00 3.10 2.90 2.90 2.80 0.00 0.00 21 
Pl4433 0 L 3.40 3.00 3.20 2.80 2.90 2.70 3.20 2.70 21 
Pl4434 L R 9.70 5.10 8.30 5.50 0.00 0.00 0.00 0.00 19+ 
Pl4444 L R 3.30 2.40 3.30 2.80 3.40 3.10 3.10 2.80 15+ 
Pl4444 L L 3.20 2.40 3.20 2.80 3.40 3.00 3.20 2.80 15+ 
Pl4457 u L o.oo o.oo· 6.70 5,70 1.10 6.5 11.10 7,30 xx 
Pl4457 U R 9.30 5.80 6.60 5.70 7.50 6.6 17.00 7,30 XX 
Pl4463 U R 0.00 o.oo 0.00 0.00 3.20 2.90 4.20 2.70 XVII 
Pl4463 u L o.oo o.oo 3.10 3.00 3.20 3.20 4.JO 2.90 XVII 
Pl4464 U R 2.90 2.90 3.00 3.00 3.00 2.80 4.40 2.50 XVII 
Pl4464 U L 2.80 2.90 2.90 2.80 3.10 2.70 4.20 2.70 XVII 
Pl4466 L L 8.50 7.20 9.80 8.00 0.00 0.00 0.00 0.00 XIV 
Pl4484 
Pl44 84 
U R 3.30 2.70 2.60 2.60 0.00 o.oo o.oo o.oo 29 
U L 3.30 2.70 2.70 2.60 2.40 2.40 3.00 2.20 29 
o.oo 17.80 o.oo o.oo 
o.oo 18.20 o.oo 0.00 
o.oo 22.00 o.oo o.oo 
o.oo o.oo 23.00 o.oo 
o.oo o.oo o.oo o.oo 
19.50 12.00 20.80 o.oo 
20.10 12.40 21.40 o.oo 
o.oo 14.70 17.80 o.oo 
o.oo 14.70 17.80 o.oo 
o.oo 13.60 22.50 20.60 
o.oo o.oo 22.60 o.oo 
o.oo o.oo 0.00 o.oo 
o.oo o.oo 22.80 o.oo 
o.oo 13.10 22.60 22.40 
o.oo o.oo 23.00 o.oo 
8.70 12.80 12.60 o.oo 
8.60 o.oo 12.70 o.oo 
37.70 40.70 -0.00 35.00 
38.lO 40.00 0.00 34.50 
o.oo 0.00 o.oo 12.30 
o.oo o.oo o.oo 14.60 
o.oo 12.90 o.oo o.oo 
o.oo 12.60 o.oo o.oo 
o.oo o.oo 33.50 o.oo 
13.50 o.oo o.oo 
13.80 12-30 o.oa 
o.oo >-' 
w 




Cayiodon (Lelongia) catamarcensis n. sp. 
Cayiodon (Lelongia) catamarqeosis n. sp. 
Cardiomy3 cayinu~ 
Tetrastylus att. I. inter:;ed!as 








orthomycetera (~.) sp. 







Lago3to:;opsi3 0 cetr1chodactylys 
Lago3toa~p3i3 pretrichodact7lu3 
P:eudoplatogys breyi3 
Cayiodon (Lelongia) catamarceo3is n. sp. 
Orthomycetera (~.) sp. 
Pl4484 L R ).40 2.30 2.80 2.60 2.90 2.60 3.10 2.30 29 
P14484 L L 3.40 2.30 2.80 2.60 2.90 2.60 0.00 0.00 29 
Pl449l L L 10.5 5.20 7.50 5.30 8.oo · 5.9 10.30 5.70 23 
Pl4491 L R 10.4 5.30 8.20 5.60 7.30 5.60 9.90 6.00 23 
Pl4513 U R 0.00 0.00 0.00 0.00 0.00 0.0 11.30 5.30 20 
Pl4514 U L 9.30 8.80 9.60 8.80 9.90 8.1 12.40 8.40 20 
Pl4514 U R 8.70 8.20 8.90 8.60 9.60 8.00 0.00 8.00 20 
Pl4533 U R 3.50 2.60 2.90 2.60 2.80 2.50 3.40 2.40 19+ 
Pl4533 u L 3.50 2.60 2.90 2.60 2.ao 2.so o.oo o.oo· 19• 
8.~o 12.30 i3.oo 13.10 
8.70 o.oo 12.20 o.oo 
o.oo 34.00 o.oo 22.10 
o.oo 36.50 23.00 22.00 
o.oo o.oo o.oo 32.40 
49.20 40.80 o.oo ~9.30 
48.00 0.00 o.oo 61.50 
13.80 12.20 21.30 o.oo 
14.30 o.oo 21.30 o.oo 
Pl4534 U L 0.00 0.00 0.00 0.00 0.00 0.00 3.60 3.00 XVIIIb 0.00 0.00 0.00 13.80 
Pl4540 L L 4.40 6.30 4.30 7.70 4.30 8.40 3.ao 8.40 NHCQ 
Pl5248 L R 0.00 0.00 2.40 2.30 2.50 2.50 0.00 0.00 NRCQ 
Pl5249 U R 2.90 2.60 2.80 2.50 2.70 2.40 3.00 2.10 NHCQ 
Pl5249 U L 2.90 2.60 2.80 2.50 2.70 2.40 . 3.00 2.20 NHCQ 
Pl5250 U R 0.00 0.00 3.20 3.10 3.60 3.10 5.10 3.10 NHCQ 
Pl5250 U L 0.00 0.00 3.40 3.20 3.70 3.30 5.40 3.50 NHCQ 
Pl525l L L 9.50 4.90 0.00 0.00 0.00 0.00 0.00 0.00 NHCQ 
Pl5252 L L 3.20 6.oo 3.70 7.50 3.80 1.10 o.oo o.oo NRCQ 
Pl5252 L R 0.00 0.00 0.00 6.10 3.00 6.70 0.00 0.00 NHCQ 
Pl5252 L R o.oo o.oo 3.40 7.60 3.50 7.10 o.oo o.oo NHCQ 
Pl5253 L L 2.70 5.70 2.90 7.20 2.90 7.30 0.00 0.00 NHCQ 
Pl5253 L R 3.00 6.20 0.00 0.00 0.00 0.00 o.oo 0.00 NHCQ 
Pl5268 U L 3.00 4.30 3.10 4.70 3.00 4.80 0.00 0.00 XX 
Pl5268 U R J.20 5.00 3.40 4.70 0.00 4.80 0.00 0.00 XX 
Pl5271 L R 0.00 0.00 2.40 2.00 2.50 2.10 0.00 0.00 XX 
Pl5287 L L 10.0 5.00 0.00 0.00 0.00 0.00 0.00 0.00 NHCQ 
Pl5288 L R 0.00 0.00 5.10 3.60 5.00 3.90 5.80 3.60 NHCQ 
o.oo 20.so 19.80 20.20 
o.oo o.oo o.oo o.oo 
14.00 11.60 20.50 20.60 
13.70 ll.40 20.80 21.10 
o.oo o.oo o.oo 18.20 
o.oo 15.80 o.oo 18.60 
o.oo o.oo o.oo o.oo 
o.oo o.oo o.oo o.oo 
o.oo o.oo o.oo o.oo 
o.oo o.oo o.oo o.oo 
o.oo o.oo o.oo o.oo 
o.oo o.oo o.oo o.oo 
o.oo o.oo o.oo o.oo 
o.oo o.oo o.oo o.oo 
o.oo o.oo o.oo o.oo 

























Orthocycetera (~.) and1na 
Orthomycetera (D ) ...._. PCi3<:a 
1. Skull or mandible 
4. Width of P4 
7. Length of H2 
10. Width of H3 
13. Length of tooth row 
Pl5289 L R 0.00 0.00 3.40 2.70 3.50 2.70 3.60 2.70 NHCQ 
Pl5290 L L 0.00 0.00 3.30 3.10 3.40 J.10 3.40 2.70 NHCQ 
Pl5291 L L 0.00 0.00 J.10 3.10 3.16 3.10 3.40 3.00 NHCQ 
Pl5292 U L 0.00 0.00 3.00 2.80 0.00 0.00 0.00 0.00 NHCQ 
Pl5293 U R 3.50 2.70 3.lO 2.60 0.00 0.00 0.00 0.00 NHCQ 
Pl5293 U L 3.50 2.70 3.00 2.60 0.00 0.00 0.00 0.00 NHCQ 
Pl5294 U R 3.30 3.00 0.00 0.00 0.00 0.00 0.00 0.00 NHCQ 
Pl5294 U L 3.30 3.00 2.90 2.90 2.90 2.50 0.00 0.00 NHCQ 
Pl5295 L L 0.00 0.00 3.10 3.10 3.80 3.30 0.00 0.00 NHCQ 
Pl5296 L R 3.00 2.30 2.90 2.60 3.10 2.70 3.00 2.60 NHCQ 
Pl5299 L R 0.00 0.00 0.00 0.00 2.10 2.20 2.20 2.20 NHCQ 
Pl5300 U R 0.00 0.00 3.00 2.90 3.30 3.00 4.70 3.30 NHCQ 
Pl5300 U L 3.10 2.80 3.20 2.90 3.00 2.90 0.00 0.00 NHCQ 
Pl5313 L R 3.00 1.90 2.so 2.30 2.70 2.60 2.70 2.50 XVII 
Pl53l4 L R 2.60 l.90 2.20 2.10 2.10 2.00 2.00 l.90 XVII 
Pl5315 L L 2.6~ 1.70 2.30 2.10 2.30 2.20 2.20 2.10 XVII 
Pl5316 L R 3.10 2.00 2.60 2.40 2.50 2.30 0.00 0.00 XVII 
o.oo o.oo o.oo 9.10 
o.o o.oo o.oo o.oo 
o.oo o.oo o.oo o.oo 
o.oo o.oo o.oo a.co 
16.90 o.oo 21.90 __ 0.oo 
16.90 o.oo 22.00 o.oo 
o.oo o.oo o.oo o.oo 
o.oo o.oo o.oo o.oo 
o.oo o.oo o.oo o.oo 
o.oo 11.90 14.60 12.30 
o.oo 0.00 · o.oo o.oo 
o.oo o.oo o.oo o.oo 
o.oo o.oo 0.00 o.oo 
o.oo 10.70 ll.00 10.20 
5.10 9.90 9.60 o.oo 
o.oo 9.00 9.60 o.oo 
o.oo o.oo o.oo o.oo 
PHl091 L L 0.00 0.00 2.70 2.30 2.70 2.30 2.40 1.90 XVIIIa 0.00 0.00 0.00 10.50 
PMl092 L R 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 XVIIIb 0.00 0.00 0.00 0.00 
'PMl093 L R 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 XVIIIb 0.00 0.00 0.00 0.00 
PMl094 L L 2.70 2.10 3.50 2.60 3.50 2.60 0.00 0.00 XVIIIa 0.00 0.00 10.00 0.00 
PH1095 L L o.oo o.oo o.oo a.co 4.30 4.30 o.oo o.oo IVIIIb 14.00 o.oo o.oo o.oo 
2. Left or right 
5. Length of Hl 
. 8. Width of H2 
11. Stratigraphic level 
14. Height at P4 
3. Length or P4 
6. Width of Hl 
9. Length or HJ 
12. Diastema length 






CONCEPTS USED IN VERTEBRATE BIOSTRATIGRAPHY 
AND BIOCHRONOLOGY 
INTRODUCTION 
Ever since investigators first recognized fossil 
vertebrates as such, they have been attempting to discern 
fossil spatial (vertical as well as lateral) distributions. 
Understanding this distribution is fundamental to 
essentially all other studies of the vertebrate fossil 
record. 
The branch of science that deals with the spatial 
fossils is 
(bio) in the 
(three dimensional) distribution of 
biostratigraphy-- the distribution of life 
rocks (stratigraphy). [This point may seem trivial; 
however, there has been considerable confusion in the 
literature of fossil vertebrates as to what is or is not 
biostratigraphy (Tedford, 1970) .] The goal of 
biostratigraphy is to develop the most precise understanding 
of fossil spatial distribution that the record will allow. 
The second step in understanding the fossil history of 
life is to interpret the biostratigraphic results. The 
fossils that have had their spatial distributions 
established are placed within units which are interpreted 
to have existed during a restricted interval of the earth •·s 
history (called chronozones). This step of interpretation 
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is called biochronology (Murphy, 1977). 
The precision with which 
distribution of fossils 
biochronologic interpretation, 
we can discern the spatial 
with their concomitant 
will be a function of the 
methodology we use, which is in turn a product of our own 
history of learning. The history of North American 
mammalian biostratigraphy and biochronology has been well 
summarized by Tedford ( 1970). Briefly, during the 
exploration of the North American west, lithologic units 
were described and from these fossil vertebrates were 
collected and sent to paleontologists to identify. Later, 
a few paleontologists came west and collected additional 
material, describing them and noting their relations to the 
strata from which they came. By 1877, Marsh had 
characterized most of the then known Tertiary rocks of the 
west by their faunas. An example from the Eocene is 
quoted: "The lowest of these, resting unconformably on the 
Cretaceous, has been termed the Vermillion Creek, or 
Wahsatch, Group. It contains a well-marked mammalian 
fauna, the largest and most characteristic genus of which is 
the ungulate Coryphodon, and hence I have called these the 
Coryphodon Beds." (Marsh, 1877, p. 354). In a like fashion, 
Marsh characterized the rocks of the Cenozoic of western 
North America and an understanding of the spatial 
distribution of North American fossil vertebrates was born. 
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Admittedly, the precision was poor, but it was a step in 
the right direction. Matthew (1899) expanded on Marsh's 
concept of spatial distribution of fossils in the rocks, 
adding more "zones" based on additional knowledge of taxa 
spatial distributions. These concepts were further 
expanded by Osborn and Matthew (1909) and Osborn (1930) 
until taxon ranges were being described and precision was 
being added to our knowledge (fig. 27). 
A procedural step backwards was taken by Cope ( 1884), 
who equated the lithologic units themselves with time and a 
confusion was started that still . is not completely gone. 
This is all the more surprising in view of the then recent 
resolution of the Murchison-Sedgwick debates on the 
Cambrian/Silurian (Lapworth, 1879). Even as early as Cope•s 
time, lithologic units had been shown to be diachronous 
(Murchison, 1852). 
The concept of a biochronologic scheme based on 
superposi tional sequences is fundamental to geochronology. 
However, 
precise 
the resulting biochronology 
than the biostratigraphic 
sequence upon which it is based. 
cannot be any more 
(superpositional) 
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Figure 27. The biostratigraphic basis for Osborn's (1930) 
"Life Zones" from the Middle Eocene. Some of Osborn's 
lithostratigraphic confusions have been corrected in thi-s 
figure by Tedford ( 1970). The biostratigraphy of the 
brontotheres was emphasized as they were the main component 
of the fauna studied (Osborn, 1930, p. 84-85). Their 
occurrence in each interval is noted by an "x" and a 
vertical bar. Uncertain stratigraphic intervals were 
dashed. Arrows connecting species of Palaeosyops represent 
Osborn's interpretation of a phyletic lineage. Note that a 
name bearer such as Orohippus is not necessarily confined 
to its zone. (From Tedford, 1970.) 
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Beginning in 1924 with Matthew's "faunal zones" and 
continuing almost to the present, the basic concept and 
goal of stratigraphic precision (and hence bio~hronological 
precision) has been neglected by many vertebrate workers. 
Matthew (1924), followed by Simpson (1933), Stirton (1936), 
and Wood et al., (191'1) interpreted from gross faunal 
association directly to biochronologic units, ignoring 
stratigraphic information contained within fauna! 
associations. 
The biochronologic schemes of these early workers were 
useful, and the development and use of increasingly precise 
biochronologic units could have been accomplished had 
additional work been done developing the necessary, precise 
biostratigraphic base. This did not happen. Instead, 
fauna! assemblages have continued to be collected with 
little regard for precision in describing taxon ranges. 
These fauna! assemblages collected from within combined 
stratigraphic units lack precision and have yielded an 
equally imprecise biochronology. 
To complicate matters further, a terminology unique to 
vertebrate biostratigraphy has arisen for these assemblage 
type of units. These terms (particularly "fauna" and 
"local fauna") have been discussed by Tedford (1970) who 
claimed that they are not biostratigraphic terms, but 
"purely temporal". Since biostratigraphy is the 
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distribution of fossils in rock, and "local faunas" are 
fossils from rock horizons, it becomes necessary to discuss 
what biostratigraphy is. 
148 
WHAT IS BIOSTRATIGRAPHY? 







North American vertebrate 
"fauna" 




been defined as 
follows: 
"For paleontologists a fauna is an aggregate of local 
and temporary faunules in which is expressed a common, 
corporate aggregate of organic species ••• In the process of 
collecting fossils it is necessary to keep separate records 
of the specimens taken from each stratum of each separate 
outcrop. The group of specimens from such· a unit (or from 
several contiguous strata in which the same set of species 
are distributed) is called a faunule. It is a sample of the 
general fauna of the formation, coming from a definite 
horizon in the local section and from a definite geographic 
position." (Williams, 1903, pg. 131.) 
Unfortunately, Williams used the term "faunule" in two 
additional ways as well, one as a paleoecologial term, and 
the other as a biostratigraphic unit similar to the zone. 
Fenton and Fenton (1928) revised his definition of faunule 
and restricted its application to paleoecologic · and 
community analysis. 
''For the science of paleontology alone, this may be 
phrased as follows: a faunule is an assemblage of fossil 
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animals associated in one or a few contiguous strata, and 
dominated by the representatives of one community, commonly 
either an association or layer society." (Fenton and Fenton, 
1928, pg. 14.) 
This restriction left the concept of faunule as used by 
Williams in his definition of fauna without a term. Tedford 
(1970) restricted the term "local fauna" of Wood, et al. 
( 1941) to fill the concept of faunule that Williams had 
applied to stratigraphic occurrences. Thus Williams' 
definition of fauna may be reworded as follows: 
For paleontology, a fauna is an aggregate of local 
faunas in which is expressed a common corporate aggregate of 
taxa. The group of specimens from a unit stratum (or from 
several contiguous strata in which the same set of taxa are 
distributed) is called a local fauna. It is a sample of the 
general fauna coming from a definite horizon and from a 
definite geographical position. 
A question now arises about whether or not fauna and 
local fauna are biostratigraphic units. 
"Neither the faun a nor faun u 1 e of W i 11 i ams are 
biostratigraphic uni ts, that is, these are not bodies of 
rock characterized by aggregates of fossil species, but a 
specific biological association found in the rocks ••• J. A. 
Wilson (1959), using examples from the late Tertiary faunal 
sequence of the Texas Coastal Plain, has attempted to show 
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that faunas are actually biostratigraphic units. I question 
this view on the grounds that faunas, even the examples 
given by Wilson, are not bodies of rock characterized 
biologically, but associations of geologically 
contemporaneous species. The emphasis is on the 
association of organisms as a biological entity; it is this 
association's distribution in time and space" [i.e. 
spatial distribution] "and its relationships to other such 
en ti ties that is of concern, not the body of rocks which 
may be defined, if we so wish, by the stratigraphic range 
of the fauna ••• The fauna and local fauna are groups of 
animals that occurred at a certain place and time. The 
temporal value of these units is thus implied in their 
definition. The temporal relationships are demonstrated by 
relative strata! occurrences" [ie. stratigrapic position] 
"and mutual phyletic and taxonomic resemblances... The 
notion of geological contemporaneity is based on taxonomic 
similarity" [ie. bio] "and relevant geologic data and is an 
1 nf ere nee from the preserved re cord as it occurs in the 
field." (Tedford, 1970, pp. 677, 679-681; emphases mine.) 
I would argue that both fauna and faunule are in fact 
biostratigraphic units [spatial distribution of life (bio) 
in the rocks (stratigraphy)]. It is true that the type of 
rock matters little, so that it is not a calcareous 
sandstone characterized by its fossil content, but that the 
151 
rocks, regardless of their particular lithology, are the 
physical framework that bold the fossils in their relative 
positions, and hence, can be as well characterized by their 
fossil content (biological association) as they are by 
their mineralogical content• 
In particular, both fauna and faunule, as used by 
Tedford ( 1970), would be assemblage zone biostratigraphic 
uni ts which are defined as " ••• a biozone characterized by 
the association of three or more taxa." To be more precise, 
they are type 1 assemblege zones which are defined as zones 
'' • • • c h a r a c t e r i z e d by tax a w i thou t reg a r d to the i r range 
limits" (North American Stratigraphic Code, 1983). In 
neither a fauna nor an assemblage zone are individual taxon 
ranges necessary. It is only the association of organisms 
(the biologic entity) that is required for both an 
assemblage zone and a fauna to be recognized (Johnson and 
Niebuhr, 1976; Tedford, 1970). 
Further, the implication of geologic contemporaneity is 
dependent upon strata! occurrences and taxonomic similarity, 
both of which are part of the practical base used to 
establish both faunas and assemblage zones (Johnson, 1979). 
In addition, when comparing an assemblege of organisms to a 
biostratigraphic unit based on the first occurrences of 
unrelated taxa, Johnson and Neibuhr (1976) documented that 




their distribution. In other words, taxonomic similarity 
does not necessarily equal geologic contemporaneity. 
Because at least local faunas are biostratigraphic 
uni ts, vertebrate workers were often doing biostratigraphic 
research, whether they knew it or not (Emry, 1973, pp. 
34-41.), with resulting greater or lesser precision. Now 
we can address the most useful methods of approaching our 
goal of precision in understanding the spatial distribution 
of fossils. 
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METHODS IN BIOSTRATIGRAPHY 
The fundamental unit in biostratigraphy is the biozone, 
of which there are several kinds recognized by the North 
Amer i can St rat 1 graphic Code ( 19 8 3 ) • They are: 1) • 
abundance zone, 2). assemblage zone, and 3). interval zone. 
The abundance zone is purely an ecologic or taphonomic 
phenomenum and is of little use in biochronology. 
The as s e m b 1 a g e z one is a uni t ch a r a c t er i z e d by the 
co-existence of three or more taxa. Since it requires 
several taxa for its recognition (Johnson and Neibuhr, 1976) 
it cannot have defined boundaries. The reason that it can 
not have defined boundaries (other than the ability to 
recognize its existence) is that there is no theoretical 
reason, other than taphonomy, that any two or more taxa 
should have the same stratigraphic time of origin. If a 
then selects one of the characteristic tax a paleontologist 
to define an event for a boundary, it is no longer 
Because of 
an 
assemblage zone, but an interval 
inherent imprecision of assemblage 
be used where stratigraphic detail 
zone. 
zones, they should 




useful when community analysis or other paleoecologic 
results are sought. 
The interval zone is the most useful zone for precise 
biostratigraphic zonation. 
types: 
It includes four commonly used 
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1). The total range zone. As the name implies, this 
unit is defined by the first and last occurrence of a 
single taxon. The drawback of this unit is that due to the 
vagaries of preservation or taphonomy, a taxon is rarely 
preserved over its full stratigraphic range in any given 
section. As a result, it can cause confusion rel a ting to 
adjacent zones (fig. 28a). 
2.) The concurrent range zone. This unit is defined by 
the first occurrence of one taxon through to the last 











occurrence of the lower zone's defining taxon should be the 
same as the first occurrence of the next higher zone's 
defining taxon (fig. 28b). 
3) • The first or last occurrence zone. This unit is 
defined by the interval from the first occurrence of one 
taxon to the first occurrence of another; or from the last 
occurrence of one taxon to the last occurrence of another. 
Last occurrence zones are used most frequently in subsurface 
operations where contamination from above could interfere 
with recognition of first occurrences. The only drawback to 
this type of zone is that the boundary will change as ranges 
are extended by new information (fig. 28 c, e). 
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A special case of the first occurrence zone is the 
"evolutionary" first occurrence zone. In this instance, a 
stratigraphic morphocline exists between taxa which is 
interpreted to be a reflection of that taxon's evolution. 
It can also be interpreted as representing a paleoecologic 
al ti tudinal cline (an example of this kind of morphocline 
can be seen in the illustration of Gingerich discussed later 
in the text as fig. 30). Regardless of the 
interpretation, this type of unit is the most precise 
currently available. If the fossil record represents the 
record ·or burial of successive environments, then the most 
precise place to define the boundary between two consecutive 
units is where they grade into one another, especially if 
there is a single taxon that also grades into another. If 
the fossil record represents the evolution of taxa, then the 
most precise place to define a boundary is at the 
evolutionary first occurrence of that organism, since it 
could not have existed before it evolved and, therefore, 
cannot have its range extended. 
Ideally, then, to arrive at a precise biostratigraphy, 
one uses the precision of the first occurrence zone as a 
framework. This more precise biostratigraphy will yield a 
more precise biochronology. 
- -·- - -----
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Figure 28. The five types of biostratigraphy interval 
zones. A. Total range zone. B. Concurrent range zone. 
c. First occurrence zone. D. Non-occurrence zone. [This 
is not a true biostratigraphic unit. A biostratigraphic 
unit is defined in the code as "a body · of rock defined or 
characterized by its fossil content" {Art. 52, North 
American Stratigraphic Code.), al though the code lists it 
as a type of interval. zone (figure 2 in· the code.) 
It is not, therefore, a biostratigraphic unit, since bio-
stratigraphic units cannot be defined by non-existing, char-






















































METHODS IN BIOCHRONOLOGY 
In order to achieve precision with a biochronologic 
unit, it must be established on the most precise biostrati-
graphic base possible, using the most precise biostrati-
graphic units available. This involves first a detailed 
desci:iption of the faunal elements ., second, a 
characterization of the key elements, and thirdly, the 
definition, or limits of, a key element (Murphy, 1977). 
This is largely an historical process. New areas are found 
and faunal elements described, a characterization of the 
elements is synthesized which allows comparison with units 
of similar composition (correlation) and finally, when 
enough detail is known about transitional forms so that a 
confusion arises about whether a fauna belongs with one 
group or another, a defining, or limiting, boundary is 
arbitrarily designated. This process also occurs in 
taxonomy and other fields where a continuum can exist. 
An example of this process is the only biochronologic 
unit to have an internationally agreed upon boundary 
definition the Silurian-Devonian boundary (McLaren, 
1977). Since the procedure used in defining that boundary 
is germane to the 
review is in order. 
discussion of vertebrate methodology, a 
In 1835, Murchison named the Silurian 
based on material from the Welsh Borderland and Wales in 
Great Britain. This was the initial description. Later, 
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knowledge was added from collections made in continental 
Europe and eastern North America and a characterization was 
synthesized. Similarly, in 1839, when Sedgwick and 
Murchison proposed the Devonian, it was also characterized 
by additional material collected from outside of the type 
area. These characterizations were sufficient for more than 
a century until more and more faunas were recognized that 




arose about whether these intermediate faunas 
to one system or 
was established, 
the other. An international 
several locations around the 
world were studied as possible boundary stratotype sections, 
and the decision was made to use the section at Klonk, 
Czechoslovakia, where the boundary was placed at the first 
appearance of Monograptus uniformis in bed 20. Previous to 
this decision, extensive work had been done mapping 
s tra tigraphi c ranges and the same sequences were noted as 
far away as central Nevada (Murphy and Edwards, 1977). 
Simi l a r pr o b 1 em s t o t ho ·S e o f the Si 1 u r i an-Devon i an 
boundary are now arising in mammalian biochronology. 
Initially, faunas were described from isolated localities 
across Nor th Amer! ca, and were arranged in a sequence, 
based on superposition and degree of similarity to modern 
vertebrates (i.e. interpreted stage of evolution). These 
"zones" were summarized by Matthew (1899, 1924) and Simpson 
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(1933) among others. A committee of vertebrate 
paleontologists was established to review the sequence, the 
result being the report of Wood et al. (1941) where the 
faunas were arranged into "North American Provincial Land 
Mammal Ages". 
Within the North American Provincial Land Mammal Ages 
of Wood et al., problems similar to those encountered with 
the Silurian/Devonian boundary exist, and more will no 
doubt surface as biostratigraphic precision is applied to 
these units. An example of this is the Burge fauna of Webb 
( 1969) which lies below the Minnecheduza and above the 
Niobrara River faunas in Nebraska. Webb demonstrated that 
the Minnecheduza fauna had the same composition as the 
Clarendon fauna of Texas (the type locality of the 
Clarendonian Age). The Niobrara River fauna is correlated 
with the the fauna from Barstow (the type local! ty of the 
Barstovian age) and the Burge fauna is found in between. 
Webb (1969) followed Wood, et al. (1941) by including the 
Burge fauna within the Clarendonian, while Te,dford et al. 
( 1973) preferred to place it within the Barstovian. 
Clearly, this may be the place to define the lower boundary 
of the Clarendonian. As occurred with the 
Silurian/Devonian boundary, this need not occur at the type 
area for the Clarendonian. First, however, a detailed 
biostratigraphic framework needs to be developed to allow 
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precise characterization before definition may be 
accomplished. 
An alternative approach has been taken by Savage (1955) 
in formally naming new time-stratigraphic units rather than 
trying to formalize the uni ts of the Wood commi tee. These 
new units proved unrecognizable away from the highly 
provincial West Coast and have not been used elsewhere 
(except other localities in California). On procedural 
grounds, Savagers approach seems to be a poor practice as 
new terms are introduced which conflict or cause confusion 
with the well-established nomenclature already widely in 
use. 
A prominent factor in our present inability to define 
existing biochronologic units is that the precise 
biostratigraphic framework required has not been 
established. 
Ginger! ch ( 1980) and Schankler ( 1980) have each 
illustrated very useful approaches toward applying precision 
in understanding fossil spatial distribution. Schankler 
( 1980) very carefully noted the exact horizon from which 
each fossil was collected and produced a chart showing the 
stratigraphic range of individual taxa (figs. 29 & 30). He 
then divided the fauna into characteristic fauna! zones 
using different forms of the interval zone, the concurrent 
range zone, and the taxon range zone. This study, as well 
162 
as that of Gingerich ( 1980), was undertaken in the 
Paleocene/Eocene Bighorn Basin area of Wyoming. 
Gingerich ( 1980) had previously studied in de tail the 
precise distribution of Paleocene/Eocene primates of which 
he thought that he could recognize several evolving linages 
(fig. 31). Schankler (1980), however, reported that he could 
not repeat the findings of Gingerich. 
Using the data presented by Gingerich (1980) and 
Schankler (1980), it should now be possible to define the 
bases of the Tiffanian and Clarkforkian ages of Wood et al. 
(1941). Rose (1980) has provided a definition for the base 
of the Clarkforkian: "The beginning of the Clarkforkian 
can now be defined by the first appearance of Rodentia 
( Paramys) and the mutual first occurrence of Tillodonta 
(Esthonyx), the Pantodont Coryphodon, and the Condylarth 
Haplomylus ••• The suites of tax a that define the boundaries 
of the Clarkforkian appear essentially simultaneously in 
the fossil record, suggesting that they represent waves of 
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Figure 29 • Composite diagram of the Willwood Formation, 
Elk Creek Section, showing fossil localities grouped into 
ten meter intervals. Underlined localities were placed 
within the standard section based upon horizons located in 
the field, although actual beds were not directly traceable 
to these localities. Localities in parentheses were placed 
into the section on the basis of both field and fauna! 
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Figure 30. Stratigraphic range diagram for the mammals 
from the section in figure 28. An 11 x" represents the 
occurrence of at least one specimen of a species at that 
level, "?" represents a taxonomic uncertainty, and "P" 
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A problem with Rose's definition is that the use of 
multiple tax a as well as "immigration" events build 
unnecessary imprecision into the definition. There is no 
theoretical reason why different lineages must evolve or 
migrate synchronously. The more tax a that appear at a 
single horizon, the more likely that their distribution is 
a function of preservation and increases the probability of 
a diachronous boundary definition (Johnson, 1979). 
Immigrat~on events are the least desirable for boundary 
reconition, since by definition they are diachronous at 
some scale (although at our - present level of 
des c rim i n at i on , they may seem s y n c .hr on o us ) • According to 
evolutionary theory, however, evolutionary events happen 
only once and approximate synchroneity more precisely. 
Also, if the fossil record represents burial of successive 
environments, an arbi teary point in a cline across the 
environmental zone boundary would be the most precise place 
to define that boundary. 
Therefore, since several "phyletic" events are known 
to occur near the currently recognized boundary between the 
Tiffanian and the Clarkforkian ages of Wood et al. (1941), 
that boundary would better be defined from within the 
morphocline. For example, Gingerich (1976, 1980) has shown 
th a t th e Pr i !'°a t e Pl es i ad a Pi s f o di n a tu s Jepson , 19 3 o , grades 
into .f.. churchilli Gingerich, 1975, near that boundary 
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(fig. 30). Why not, then, define the Clarkforkian by the 
first appearance of Plesiadapis fodinatus and CHARACTERIZE 
the boundary as it is currently defined? Thus, with 
increasing information and taxon range extensions, the 
characterization may change, but it is unlikely that the 
defining criterion will change. 
Lastly, contrary to Wilson (1975), radiometric dates 
should not be used as the defining cri ter·ion. Most places 
in the world lack suitable rocks for a radiometric 
determination, while there may be abundant fossils. 
Secondly, the standard error in radiometric dates is usually 
greater than the resolution possible with a good 
biostratigraphic base. Radiometric dates should be part of 
the CHARACTERIZATION · when they· are available, but not the 
definition. 
Through the history of the development of vertebrate 
paleontology, the emphasis has shifted from one of 
descriptive biostratigraphy to the paleobiologic faunas with 
a resultant loss of precision to biochronology. It is time 
to remember that the precision of vertebrate biochronology 
can be no better that its biostratigraphic base. Precision 
can be developed through attention to detail in description, 
a well founded characterization. d . an a single taxon first 
occurrence for definition. 
1.; 






Stratigraphic distribution and intrepreted 
relationships of North American primates of 
Carpolestidae and Plesiadapidae 
ordinate is the stratigraphic 
by Gingerich 
position (in 
meters) above the Cretaceous-Tertiary boundary in Clark 1 s 
Fork Basin, Wyoming. Abscissa is a standard measure of 
tooth size: the natural logri thim of the length multi plied 
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